1 B*OI 

Description 

Tfj» present invent > relate th t sthesis 

for implantation in Rody channels, more particularly bat 
no> only, to < 

a transcutaneous cafosterrtaiioo technique 

Hoano^ i ! v u f % pro- 

vided iv - is seme or »t organs 

(liver. intestine, urethra,,..,}. 

! \ v " 1 , v - v. •> e -< t " \i kit 

Implanting a vatve pros-thesis, such as foe valve accord- 

X *X p > -i X X* - 

ImptaotaPle valves, which will be indifferently desig- 
nated hs-sate as iv , 'VaVs prosthesis - ' or "prosthetic 
valve", mm% io repair a valvular detect by a little inva- 
sive technique in place of the usual surgical yaive 
f } i n j ' 

asses squire reateircula 
lien. A pas-isda) lixiisai in for s IV e< , ,N 
sets who * ; - because of associ- 

\ i iqc « also 

patients v. x f xti I tx - - i , < ; s 
high risk. 

Although the IV of the present invention aod the 

t S ^ N , > -Si * 

concern the aortic odf lea id aortic steh©sss ; more partic- 
ularly in its degenerative form «r the efderly patients. 

Aortic stenosis <s a d=s«a^ 
which -s lbs way ore of tee lots vsnmcfo of the heart. The 
aortic valvular entice is normally oapsabie cf opening 
during systole up to 4 to 6 cm-', therefore allowing tree 
&|eetio« of the ventricular blood volume into the aorta. 

Pi 1 : «odu. 1 < * 0 

xi tlx;; afoot ! sot anymore be freely 

sleeted from the left ventricle, in tact, only a reduced 
xnount blood or t c;ed I - I! 
*>\<K •> xc fo i - \ ^ iocrsasa 1he sntra-ca^ ~w pres- 
sure to foxe (ho sianosed aortic orifice in such aortic 
diseases, the patients can have syncope, chest pasx 

< ssnfyc v best 
a disease is disastrous when symptoms of cardiac fail- 

- >pe ceoO%ofth xntients die in the year ?of- 
itivvirxj the fits! Svinp-on ■« of the disease. 

Tee only coromos > timent is the 

repiacernern of six? stenoseo eos tic valve by e prosthetic 

e> ^ifont is 

f m X a x,» -'x xfo a ^ 

too high surpxfo risk, an =s t x ^ X is to 
dilate the valve with a tells to art a ge the 

aortic orifice. Unfortunately; a good result is obtained 
only in tb< x s xi - 5 - N - a gi s >x 

nests ratexe ; one year. 

Mow aortic stenosis is a vary comrnor; olsaasa in 
paopie above seventy veers old and is more and nxte 
free rant at act - < >k;e Mo q\ 
tssxSfirtcy of the gsnataleyaSujion of ths poftutation is to 



mmim a 

bees rt s o! k ms «att< 5 3 3 

cructe «^nettQ! 1 ma sub!«o!s 

who ate t:X- : ihan SO yeats eoti nave a tight aortic ste- 
nosis,: either cams* be apsfated on for aortic valve 
s seeyaceexnt with a reespnaoie > \o risk or even 
cannot do considered at Xi for surgery 

it can be estimated thai, about 30 to 40 persons oirt 
of a -n on pa > „e ^ N > ^ , \ s 

tc- tint nov i, on oi a vsivr es:s tor the 

ireatxeet ot aortic stenosis is considered unrealistic to 
- v - ,v o supers osr 
anotber vafve such an «eptantaoie valve on the dis- 
torted sterxjtxci r-ttotive xauvo without e-xxmg ^ Ustter. 

rc Rom iSSfo. the !echnlque cf aortic valvuloplasty 
ssfits a balloon catheter has boen irtroduced for the 
treatment of anblecto m wSxttn srttgery oentsst be per- 
formed at all or which could Pa performed only with a 
:»<^t 'i^'k- ><dl s,k D 

so matlcn of the stenosed - 

rrt^rHed cahtiilc.atlon, it it; most s#ters pos^tte to enlarge 
stpxiiicsXly tea aortu: orifics by balloon .filiation, a pro- 
cedure which is low hsfo 

kfttnvi. *t < < ' 

.?s .rtmt catheterisefs Secausa of the very high r esterfosfs 
rsie when oaturs - x x SOSe of Ihe > h< nf-. w. •> 10 
to 1 2 months. Indeed, immediately 1 after daftation of the 
Mloon, a tsf«fog t&xM phenomenon most often pro- 
duces a tost of half or e/en two foiro ot t- • >x e>au j s = ! 

so obtained by the inftated bellow, "or instance, irtfiatloo 
of a 20 tw osa--rete' ba v - 

ol O S cm 5 avea gems, when force v * - J 
an opening area equal to the cress sectionnal ansa Of 
oon, e aoc.t 3 s -s How- 

SS «W8 HO! Ot t 5 

tjon arret putt back of the balloon lirfo only an area 

< - onxdor it 

s be s ' ! <e diseased valve "his 
drawback in this procedure has also been > e. :y 
w on fresh post mortem spsxeimen. 

Ho^evn - hat whereas f 

naturai nomtai ixs t;;; vtslvo u< iiutpatiie to , - o i - 
orifice ot about 5 to b cx ;; and to acconv-ucdate a oiooo 
flow at more »h; ; ; 15 n - riuung hetsvy trxeiciso ex 
-rt; x 5 * » s v d x ' 6 to 2 car' is 

r. x < c ,o\n * •> 

8fo 8 i/nvn, diood fiow. Such a flow corresponds to the 

adivity, 
m ~* N x s -i v v ^ 

e^f p >o < i - ' 

n pai tlcuiar la 

iticse etderiy sut)lec:ts whose ee/titae ouspus s s , 
does net reach irtore ' 6 to 8 - - Puxiq a nos'nxel 
ss o'-vsxo axvh'f i noi-o 
r>ef san g a r ea wX;ch x 

- orr f - «x vaivsoj from2to3 5 

<n s t x t)j X a gee 
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outer structure supporting the valvular part of the 
dwfoe. 

It 0 p) O iff d€ x K ;.<! "! pi« Of ttif««K. ViiiVSS 

a s >. I i up ted v ho 
surgical Intervention by way of cg&efefizstlon. For 
Instance, US patent <f 5,411,532 describes a collapse 

v 1 < * , " ' a i as-* 

by baifooo inflation. 

Such valves, wi;h semi- iunar ieatia-c design, tend to 
tats? 5t * so foe type or design is 

foheeoSy fragile, and such structures are not strong 
eno unto >e sad ■> <ssDecauseo , 
;he strong recofi that wsif distort Shis too weak struck!?* 
and because they wouid not be able to resist the oatioon 
inflation penciled to position the implantable yake 
Us ■■ -<o t , i > < U( x<} lo a 

metallic trams of thin wires thai v*8l not be abie to be 
The meta c 

frame of thss Implantable vatve which Is made of thin 
w»«s Ska in t - stents v. - - are implanted in vessels 
t 5 <>>> > i \>i Such a , stent structure k< 
weak to allow tbe forceful er^edment of tha impianta- 
bla valve into the aortic annulus. Moreover, there is a 

i H n* IMS n •> ! h "if* c 

phase} ibmuv , > ' ■> ft are wires 

Ah vf - ^u-ct c n «xs this 

m • < - valve Impossible - use in < practice, 
ffortbermore, so impcrtanf point in view of the 
is possKstetb maxima y 

^} t> >difo> 

to i i f Insert it tenos6da< 
it 5 23 mm in d mete At fhe 

time of mxtm 

w -it At that 

moment, the implantable valve is sqoeesed and 
tic inn. esc xi the rigid 
bail-son « >h r t * >;s damage to 

the valvular stfi.se s at the pia-ma /aiv< 

there dtaw 

baam •< to implant an ;v a -ao; „< t} reliable for 
years, 

A particular aim of the present invention is to pro- 
vide an IV, specially aimed at being used in ©a£e 
aortic stenosis, which structure is capable of resisting 
*ha powerful recoil fere a and to stand the forceM bal- 
loon inflation performed to deploy the IV and to embed 
it in the aortic annates 

3 - - s to p»ovtde 

a- ethemof c 

a oeshsiefisatiov; btchmqoe ;r; partrcoler ,n a stenoaed 
aortic orrfice :a- nq advsm ge of the strong structure 
nad» s of tf« 1 t m ? «t thr* !.r?gc 

opening area produced by a preliminary tiaitooc intia- 
tioft, couched as an n s >•> a> ct t \ ^alc 

A iw$w ol the present invention ,s to provide 
an implantatiia valve which would not produce any risk 
of daid fO(jofg:taiion 
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A further aim of she present invention is to provide a 
valve prosthesis implantation technique os<n§ a fvvo-ba!- 
ioons oatbete -« device. 

1 -;ese sims to tN a t t 

ve 5 %h i provides a vaivs prosthesis of the tyj s 
>. N " a- , v tn *>hw< , o 

vaive pi os* ^ sie cent s 

it s a - - i, t ^ dues; id i 

fra^e to w s s ^ ^>d ''an 

oeiftg enough strong fo resist to the reeoii phenomerxin 
of the fibrous tissue of the diseased valve. 

A strong emhedmwsS snathes to mc-;lntain Six: 

^"'^ -5*- 1 v. v iS v f «U 

further di^ecament. vdilnh would be a cataofropttic 
went 

Mossp-a" 1 ^ ^ 1 h <t ,cni e-- 5 
valvular tsssue eorrspatibio with the human body and 
btood which - owsaictvalvu 
tar sti'UGfore to be deformed from a dosed state to an 
* v - ca v a v * ~ 

okiix; oiortifio airiCin.ift: i;n r:atd vaivuiar structure, to 

ano is provided wtb goidscg means formed pr incorpo- 
rated within, creating stiffened ttones which induce tbe 
valvular st a s *■ f c n 

lis evened position o x vice- versa 

providing therefore a structure sufficiently rigid to pre- 
vent aversion - 

preventing any regurgitation of blood info the left vents-i- 
sle in case of aortic impiantafion 

Moreover, the guided structure of the IV of the 
sre to open and 

cfos* with tbe mm patterned movement whise occupy- 
'9R stats of the 

it- etruct - > emenfs unde 

t'viim ' t v i 

Preferably the vasvuJ&r structure has a substantially 
iruraiiitart H ,i f c stiis.ae ifi ss expanded pmhtifm, 
y- it a larger basis and a growing csoser nei:k, ending to 
- ilk - " - the er part of the vai 

5 h - j - - f j irsfyrs 

of its surtac« a i\\ S ch a 

siiapa procJuces a sfrong a;xi efficient: slroeture in vtew 
of - ystoic e va - ^ 

Such a vaivuiar structure with Its sifnpte and feaniar 
shape also foveas the ; :sk m tjeing dartiaged by a force- 
s.tion - 1 v > ah 
\ tunci - j ^ t j 

aftheuix^ e-* ' 1 ectih^v^^s 

'is , ! , - ( r 1 I 

the reverse movement ct the vaivuiar tissue towards Irs 
hatm. " i > N ) * ; , ( * \ v ) 
old s ape s that the > « - t f tbe valvule 
troofere, foecaus t i < f ) a 

distance of the oorohar y osha during systole as well as 
during Oiastoie, tt-us offsstog an additional seamty fo 
•mto 5t« of . -m \ ( 5ag« ol biosxf 
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so 
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ipr structure with oege.rd to the centra: sais of the vaJvu- 
■a- strut s;j e • s ansa imparl a 

gen** heikxxiai rrwetTism of the valvular structure 

, , ,3 ?<3 N ■. " 1 v ' C OSd'v, a r k > 'J, 

a a r-novemant enabling to heip iratisa 



5 b> moid 



tia! portion of an ss 
.no or by ghana 



« the aavne sa; ihe .rCvoicr strucfoffe. 
^ * an , n < - a >. - 



g She reversal of now at me very Zoning of ; 



dowrs, foiaheg on itseB, >,i> to corpse on lis bass, an 
therefore cfossnei toe aortic orifice. The strips oao fc 



Sirs t& tot 

the Sar structure and the it* 
ote. any parage of the f. 

be rf th«t« wet« any sp 



siwsJi of the Trsme to prevent 



> en-styoftiw 



She -'name ana: thra; preventing any regnrgiParar; of Oi-xsO 

trtrough the frame. 



: areata*; v cyi:opacai i < oae.-- m K " raann said to'iy 

;iMf> Mtngaae 



:o lead to a tight dosenesa 
Meet fee appe, 

d up to form the 



in aharas of a closed sot at aero c-ioiegiaa; 



as So a prefaned enxaxianent of tea invention, toe 



at or , ^ 



pcetions occupies approwrcatah- one ahiro of sea c-rcuro - 
totVM Of !hf- \ *\ « a:- o -\ * whert this fctfsr is m its 



h to resist ta; the nacelle 



5 vasvaiar struo-iae oinaad donna du;a;eie by as both i!a-j maxima! oaaiiiy when aaai frame is a: 



>. Toe a ae 
i to give 



s each on tea other. The c io- anc the s 
a oi the ve arson f erne of daart v prs j 



aith<<d<a I 



! of <?« 



in a 

8*e IV is made in mo parts, a first reinforced frame cou- 
riers mih a second irame which ;•> mad» of Mm* tears 
than ssid first frame and which is embedded inside this 



> aaai ;o , ; - < eraira^an .v ; s -aai -feats is far 

The gsxisng mesne and »* parfaaaao the aaengfn- tssn 

a-a :p < t< * P'Oveohna ms -aavaiar isssue a cca- ic ;>■: 

iapse r>aci-r toe roach arai aa revsfss in&de the saft sa %m. 



Ths; preaanf aiao seiates to a eooiae aro- 

se t cat Tsi stf ame in th<e 



ratasts sthat .5 



Moraov 5 eter allow 

large Shs; ohoisa:; for making t < t < i r ! vslvuisr v 
a enabimg to overcos^e two contr adlotofy conditions: 



8)n«din0dvery stotg sasafe 



Rsthansooy ids shad of said doable baitooo c 



ss to ■ a method us 
ffsms and ascot* 
of the type i 



a < a p ec* and a s spsct ^ v« ; ^ 
■aapcrrfins frame into which they wiB be 



sinsls of on oxanasle oi o vate-sr structure so:: :• d 
:og to toe iswerstion, resp«!$ws{y ki tfte open post- 



ogares 50s sod =00 show an s.ca: 
structure comprising pfoats, roo 
open and in the dosed position: 
Figaros 11 a and lib shew s v 



5 14 show sn imp; 



pans in - compressed orsseotaiion squeaked or! 



a ot toe implantation yaJv« i« two pasts 



SrOSi aortic OS am iO S 



-i^orss £a and 2b show two examples of a jv 
•■ma wared coosd do Cixnmorai a a valvular 



F:garas oa sad 3d show a tr 



Figaras *a and b show an tv of the is 



- < , - 5 eiy an V of 

ion and a secti 
s of sucn a va!> 



structure doses 
Figures Sa to Sc. a sec 
«j SanK a;: 



Vi«*S(S of taxes 13 arid IP, Sao arrows A indicate 

$an®rai d ' > m 

1wo out of three shows hers) are torn, supple and m 
ijfitiiiy f;om !di? opmpiej^h, m o ; a .; 

-So - 



K . ,U li 

- iusra c y a ail ho >s aaartow 

•a; slit 3. whsco makes joe ejection of btood from the left 
veotacie cavity 4 No the aorta 5 difficult sod limited. 
Figures ts to is show also 
6a and 6b and figure lash 



An 

-;o > \ so<1uu> S.v 

ported a a <. > » 



«5 valvular ieaffota 1, a of the aarivo * 
s ot whips are pushed assess by the if 



3 
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s x 1 t ienosad v ^ us u 

xwera any tones, it i» dill 

cuf! to position the impiaotabie valve within iess than 2 
or 3 mm. However, any risk of regurgitation of blood is 

! '»' V . > Si X? S =>& t 

v ! b iUvS 

Tt pi plat ad t eiow 

the evening of the coronary arlertee. i.s. the coronary 
ostss S. or si their level so that the frame does not 
Impede itm bksod flow in the coronary arteries This 

stmts a ' < sine tbedls 

tance between the superior limit of she faaflefcs of the 
natural valve and the coronary ostia 6 Is only about 5 to 
6 mm. However toe osf* ere located in the Valsalva 

utt J <%< u -n - - <~ 'lip' 
out o? the vay 1 < j > 

coronary biorxi fiow* by the IV. 

At time of implaoiasore the operate;' evaluates the 

•v 1 c •■ ' - U oktog , * ih<t 

Image p odor v 

ieci on pedes -nod before life impfamal x . prom 
dure This image wsll be h.<e:5 in She same proj€d»on on 

<. • K^lV'fp. I 

Mho v * * i , ' 

xv. x sarfyseenby susms m 

' sosf „sed in 

- - - .a ; xs ,s positioned in each of toe core - 
r» - -i vi< y to o< we as andrrta - >i eo<W3» y ostla 
The tower part of the frame of the iV preferably 

t i^f IS I , I 

! 3 of toe frame 

(MtUnol ^ I it> N of the 

ihitsmeve- 

meets, particularly duong diastole. 

« by b sr 1 x he t) sex 1 1 

being soldered or provided from a folded wire to eoesto 
x IS mm p? IS 

mm hesghi and an example wish only one interaction 
of bats 1 1 . Preferably, such a frame is expendable from 
a ska a? shoot 4 to s mllsimetom to a %-.zs of about 20 io 
2S mm in diameter, or even to about $0-35 am (or 

% > t a%i - stance foi toe mitoJi 

x-ve v^m ■■ - - s eroded state. 

i bolt ' s tween 10arsd 15 mm 

r) > v'm tot of appraxh 

tatel} <e number and fm te shits « 

adapted so he setf;e;emiy strong and ngtd mm She 

< ; »i { x ^ ms x>S to th<; 

strong recoil torse exerted by the distorted sienosed 

si< i > N 'o sly 

atsd ,N Sys orifice 

The heme may have several configurations accord- 
ing fo the number of bars 11 and intersections. This 

\ i ft } >• ^ >• 

11 ate cateulaled taktog r k aocounf all the requee- 



x. 1 xK\ IS Hlfl w ■ »^ 

form. Its capacity fo t)e eritergixi op to at least 20 mm In 
dlsreeler and being sfreng when positioned io toe acme 
critics both tc? be able to he foreetulsy embedded In the 

recosi force of the aortic anneius. Tbe dtsmefet of the 
oa*s e >ce >■ re is-m,s u 1 0 o 

A Irsme parti;:;.ilarly advaotageoiis presi;;de. vrhen 

;u r?om extremities; as shmvn m figures 3s erxl Sis. d;s 
frame haying a \nm profile ifisurs 3a) o; a concav* 
shape profile {figure So) Thie is a; reinforcing the 
embeddlttg of the IV in the aortic orifice. However, the 
free emeneees o! the noonings P .sue mended arst 
very sfocotrt to avoid any traumatism of toe aorta or of 
toe myocardium 

- > ova in v x 
3 s oitfics fully 

rmriii onee ;:i:Uiic<j m produruis; ;t uupood \ the v;hvu- 
struct ' iabu = *cf td% 

eompf etxjiort, the diamatef of said frasns; is about 4 to 5 

m<ISir- e :r; v ol r-s 'f > > .) ki! 

' - Preiorai artery tteougn en erterial sheath of 14 to 16 

F if Is the symbol of French, a ;m;f usually u;;ed in oar- 
-ss diology field} i.e. aboitt 4,5 to 5,1 m Also, as 

described below, when positioned in the aortic orifice, 
-a tot? force of an inflated 

balloon up to a size 0* SO so SS ^ m diameter: 

The • a mo - - . ( a o ts&me, & e% ably 
so made of steel It consStotes a frame with a gotte tyrje 

design sole both to support toe valvular structure and to 

bebave as a strong eceffoid lor the opened stormed 

sorficorifs-ce. 

Wbesi the frame - crossing 
v-r m;rs; - e«a;ns; shr; iemr-iie;. of the native stonosm; 
valve mat has I * 

annuls t;y tlte iidlattrd baik»ts. Ti-hi prcjo'noes; a ps;ns;- 
Sratloe and an sriiooddieg of the bars mean the remains 
of " tin ' valve. In pedicular r;v;ing bs a corioevs: 
<?e profile of the frame provided wlfh an oponing out, as 
illustrated in figure 3o This hits of the frame on the acm 
ft mai <s of the 
tecs « ! - ate 

toe seem; fixation of the IV in she right position, without 
■4s any risk of dfspfacemest. 

vV x ' > <o xm 

atoe aortic sfertosis are grossly distorted and calcified, 

smsranfes ieavsng only a s? 
t s lie i e. has to beconside 
se for toe ieptantatipn of the valve ana tor its stable pom 
lioning v - i. The fll 

caloified strucfore of toe distorted valve gives a strong 
basis to the frame of toe (V ttori the powerful recoil pbe- 
)tOi-ae>w that r d - 
as t heiv !« *t!» < <atk u)ft leiaiiiclran 

^ob . '\ sioto^e Hs 

tes i bet* 
bs-ed ■• n-x ? -dmi 
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}o the expanded state results in a shortening of the 
maJsafiic structures the structure in its compressed form 
*. r s x. ^ » 

< 56S Kit CO kfc T,.!! 1 , 

introduction and 8$ positioning to ins sortie orifice. 
As mem c ie * • c s < sn >u§ k 

- ?f the -i s 

tended vaive and at the aortic annokis 2a, Psefersbiy it 
doss "t; i v When fee 

"it v O * X U N - 

!u push e-f a kreekxy h xtakxd ixailooo it remains > 

'< SO 0 S V f!j 

vh< > ' tps eslse-otl ixam ilxa are i b r 
- -x - - « < i 

a so j. c > o* a r v i x* ts as-ne is 

fuiiy &vpanded. Ths size of the bars «xJ their number 
e cata. 3 osh t < i , '5 , when 

ex \ xied anc e metallic 

Pan > it i > 

At time of waiting the fy t the frame is exoa-'xied by 

< < C ) 
and 25 mm in diameter, so as to be abia to tasters tfce 
vaVutsr structure on the insfcle side of its surface. This 
fastening js performed using the techniques in current 
use lor the tat 1 s prosthetic 
hsai i waives > ; Afterwards, if 
is como-reesed in its minimaf size, i.e. 4 or S mm, in 
.M'Wr ^, - - - ferotaUctery 

At time of the iV positioning, the frame is eapandsd 
< ; t x , < ^ ^ - • * ^ - -o so the aortic 
onfice. 

if the frame ss butt in its expanded presentation, it 

lute, by exes i a phexy on its 

tots! height a < she smsffest compressed 
presentation it the frame is dux in oa compressed prss- 

e ao above, 

T» help Intakrmy the ;v em hamo being ten only 
ji- b iPv v v. ' 

Bidet v. - k 
ductal in the Oody (see below) possesses pxts;eo- 
Hatty rtatatik -^s easify seen on 

der of frts si of lower 

bC dSt'T ^ ^ vVUer s i' iff 

iifuiM j > ink' eecu ^ 

these reference merits on the shaft. 

ActxxdiOgiy Oat trams <s visible ai fluoroscopy 
whan introduced in the patient's body. When the frame 
;s positioned a; tns ievat m ike aorise amsosus. the upper 
bo o»! cyi the frao a oronary ostla 

t i xt p»osess ds. g which J 
baiieon ^ et the aortic orifice 

as see b siow \ ks necf wit it) j v« / stso f ! m 
around to to j§ seconds. This explains sfso why the 

^ an s a vitho pen* 
to soc&tize it. Mq& pargcufedy; its upper and fowsr bor- 



ders are nteariy deilneated 

Figures *s and 4b snow an exsmpie of a preferred 
IV 13 of ma presem snvsotson. r^sct^y in its coov 
pressed presentation In view ot Its jnircfoaotion and 
a y;>S!tloiiff?g In the nortsc orifice, te^d in * exparx-ied 
opened {systOe; prssenfaflon. Figures 5a a;xi 5b sho% 
tin f^panie-'' x ■> ctv^J ■< 

diastole, rsa^sciiveiy In ee xx ; ;-.ve and m : osst-0 sec- 
tion - along f centra! aws X X of tne vake prosthe- 

The vaivulas struckre 14 rs compressed inside the 
iran to v erx- :s ■ swested pnasertta 

1 -> ^ s gets info <• > « 
space On the other haori trie ,a n * 

x; espa;x1s i'llpa;a 4b; and fotiorvs the frame expansion 
produced: by the baffoon inflation, it will nave to be son 
to »$*aeh e > ^ l 
tame. 

^ tiiMentiftrti IV U; n. mede <.■; a < n m ^ ti 

two main parts: 

i) the expane-bie Out ;>;X';:n.aivtia!iy rigid structure 
rxsda of the fxtms 10. a r^ «1«lhc aame in the OKam- 
pte; 

xt 2} a soft and mobile -iases oonsiifutlna the yah-olee" 
siruokise J 4 exhibiting a cteXrriijaus sorftsce trurv 
csted between a basis 15 and an upoer extreme 
t6: ffie - it; f;x;-er;;x; ' ti?o 0am 1 1 o! "x kame 
at lis basis 16 and is abia to open in systole and to 

sn < o jhs Wood 

t ikide toward 

ihe^prta. 

The tissue bss rectilinear struts i? incorporated In 
ss it in pims inoiudiog the centrsf axis X'X. In ortter to 
strer-^ 

mat •xcupafioo of the space, and so induce a piXtnmed 
mosfemen' b < « f ate Of e 

extiixpies; <;f r;iraiX)lix3riif;n strutt; v cieacrrpixi tiaiow. 
m he> a 

stnpe o? sUffsning metehs; inccrpoiatsd in the tissue 
These i, 

ota ssue t cn and to ravers? 

j 1 ^ , xoutjh the btise < v < 

■■re 'i'hese reinforcemenss of the vahsiiar f issue hpp maim 
ksinlng tiso t tissue above the level of the orifice 
entiog t j back and 

nsk of iovemlo-u of 1 eaivuhx streofufe inside the k 
veotricls- By aiao preve;Xir;o too nxtoh felilmu it cars else 
SO O N 0' - - 
Oy iii-X; a::;: the ■xatkisr of ioxis 

Tne liurca*- s'vn.-- ^ , a •-•-mouses surface 

vki ^ l l si 

fer the systo!o-d:a:;tc x; nxivosxonfs of the vaivuiar fe- 
es sue during dead bank; The f : umxydni ohm-- faciXafaa 
the closure of the vaive structure at the beginning ot 
piasfoie sn taollltatiog the start of the reverse movement 
ol tn.ti vnivik;;; tissue iiiwarde ;;s fxex: tst ttrnt: tk dlastolt^ 
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at 8ms- of i«ww! of how 'S the beginning of dias- 
lose. During diastole, ins vsivoiar sit- actus s 14 tttus tails 
down, folding on itself, up to collapse on its bass, and 
f < sa acsi in fact, tha vsSv - s i 

* x * =s v „l 1 

shape, wish s curvature of n% auri&ea concave towards; 

d 1 ' 1 - 1 4 hOo'ok: i 

fixed on the lower pgrj of a frame and the smallest 
sxtremity of Si frao in tlx 

Srtf* s g a opc- 

leg phssis 

Aoimpc loidai shape 

s that the opr. - f - , 

can remain at a distance of the coronary c$m donng 
»yaS <a as , a is sn t a* 

<. a t f < ( t f 

sum not to impede at ail the oasssgs of blood from 
aorta to the coronary osiia. 

The basse 1S of the fruftsatsd tissys Is attached on 
the frame of the frame 10 along a fine of coupling 1 8 die- 
v " : « s - e third tot fh of 

the frame In the example. The upper extremity 16. with 
She sma-or .ti^-ex-, overpasses the upper part dtiNs 
frame by few oximeters. 6 to S mm for instance. This 
gives the valvule- in tuns i l< a height erf about 12 to 
IS mm, 

the truncated iis&ua.. U, 
' structure 14, 

has about i? to ts mm in diameter {produeing a 2.3 to 
j cflSieh&ee 
xrn in d nels (p o 
ducing a 2.8 or a 3 em : - area opening) for a 23 mm 
diameter base. An opening srea around 2 cai s .or 
t i > i bvJadv in 

ssssomoly need So axed 

h«n oaidiac output possibiiifms 

n'or instance, in the present example, the line of fas- 
tening of the basis of the truncated tissue on the frame 
&<ifS have to expand ho 

mm external diameter of the compressed IV) to s 63 
mm perimeter ( lor e SO mm externa! diameies of the 
-mo- tv t, or to a ?2 aim porimeter (for a 23 mm 
n >ussd) 

S-ooth sdvantags o J c t 

st wi ^ oi bs ng 

destroyed o t j c s intMonal 

is i v i. 5 ^ Vac te o mx ater 
totdai shape ss marked, lor instance with a 16 or 17 mm 
cane or a* * * isatvi mi to ? o 

mm diameter o-l me sx-sx (or is so 20 mm for 2S mm}, 
the en afte pp< c oa con nSia 

tiontonxX- Vs inrtcyisno co y 

to lis mamn-ee' .70 mm ommm ;or l ! 3 mm) ^ a s m^de 
pcs;;:>:!'.-te by using a inatefiaJ wtn some eiesUc. o? cempis- 
o is ^ 

The vaivuiar affixture of the invention, as shown in 
the tsfttsts sted axsn-pa, includes, advamageousty a third 



\ i f i i he sn > 

wail of the frame 10 Tine internal cover prevents any 
passage of blood tnrough the spaces between bars " i 
sS the tame fh ease the inpieniatfc \Mvb wouid be 
5 positioneo 1 - fasten:rig line of the valvular stnic- 

JHate tie vaivsm.i alow, fr leouid 

tilst mg >e frt&t? x -a octurs 

14 to the frame 10. 

tc- On the different sseoe'onai views- r 

pies of fV acooiPlrsg to the invention, as ^ushatad at tig - 
ores, fia ?o 6c, ;he ^ninrne; cover 19 covers the tosirty of 
the intei me tra r ^ i<> r 

icjwer per; of the frame 10 (figure 6b}, or it can sddi-ion- 

f 5 i - - n ^ 

uppe ; 
voter s? otoi 

For Inatanea. auch an extension of the infernal 
cover 16 above the fas.-en-rng line 13 of -hi? veKuise 
.re structure wll; give another security to avoid any risir of 
reor;;glrati()n throrigfi ;hs; ims;ru:Si btirwe-sm She bars ' 1 ;r- 
^ i - , ^ i « w h <-t i \' 

f'hefftts ' ^ 

re !ar structure or cast to it which therefore constitute an 
IrtSegr &S sSr eokae. The vakmiar atrusture ajid the interna; 
cover eie tN f c ad tegethet with m n - 

mm risk of dis;act5emer)f of tt^e valvuiar structure 
which is unceasingly in moton drrhng sysfoia and dlas- 

sc Sole In of « * oniy the it run cove; * to be fas- 
tened m < ^ i-wm 
th<» msfeng of the IV easier ami make the complete 
deyice stronger and more resistant in particular, the 
jurscS e - i 

m the feed p-art tseiog srscld aii ;:>f a piece Is stronger and 
capsDse So face : - 

* * <> :■ of die 

The $ eser x s of fh kee an acid 

'U; fenaf a u < piestc: -ixisenaS lhal dikes icom i-:Side the 
frame end incree.x - ' - eoitm fhemfore v- 

> icx.e i y» 0 this ir;;<;-fns;i cr-ver -S ii;riiia:i i the ;nie- 
rtor part of the frame fha 

She vafvijlar siri.ic.'iiju-d. i; siosK hoi fak-s ;x;y ;id;iifv;ns-l 
-e; ;pa fe the trance f also, If m . anient 
c n safer to make ?be o-aivoiei soucm-m .srsi > 
internal cover all of a piece. 

ir omof resosots to prevent x > , m s of 

> - > - x t x > < < 

iv diastoie the basis of the valvular sfrocto;e ; s preferably 
x> < , « < - < - < i - 

against the remains of the distorted stanosecs valve 
pushed spars :>y -fus irrfletsjst tssdiosx;. Therefore, them is 
no ocsa b iity of o xu p sec 

as between the metallic frame bam 1 1 t)eiow the attach- 
meat of the vetvuia* structure 

Howwer. to avoid any risk of leaiss. the par f ot the 
iranta below me fastening of the vaivoiar structure 
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(iwt« by an internals 
mih ma same fcssoe 
them would be no 
do it there were any 



the aortic 



e foe 



osgr' 5: 



,. is-, by i 



o the Ir 



ere to ihe f 



acw \uv s ,x tsoa^nuk© 

tx-tattew millimeters, 

>i - } < « - ! < s 

irtg she valvular stricture on the bars wish sufficiently 

ft-eiyi hi s \ » \ s The same rema =i > 
made concerning the internal cover of the frame below 

'i\ o c •< f s_ a 



the n t^s > 5 the spaces 

between the frame bs.ro of the frame at this level, thus 
prevenfmg any regufgltatioo of blood through these 
spaces, 

The imernaj cover can also have stnothsr function, 
a. st can b fasten -h 

the trams, as described below 

The coupling access of the vaSyytat structure on 
the frame is of importance since If has to foe very strong 
without any ■ :§>< ot castacnement o? the valvular stryo 
tuffi from the frame burins; mfaam of heart beats with 
pulsatile blood flow ski tra closing 

the valvular Structure 

The valvular structure of the invention is teidaole in 
- s s. s ' - cons? -assert 

presentation of the valve and is expandable up to 20 fa 
S3 mm diamate s si 

the strong tarns ©carted by the maximally irflated bah 
^ * ag^ -»S the bars of 

x { 1 one being 

squeezed directly against < - fears of ihe hams. 
> tKii zone s. giso < x < n m-- vt s> , 
strong pressure exerted by the inflated balloon, Further- 

W«, fhio junction eone roust not tear or break of during 
expansion of the balloon. At ih.s ttme, each part of the 
-ction zorx o oJnonethe- 

s - - ,s - , X ({Tp 

As shown on figure A the Amotion gone is for exam- 
s s ^ > jw she ■te'ugn of a *$q~ 



The fastening of the vsba 
can be made by sewing the ?nt« 
'fo prevent any soak of hAoO ihe stashes an? preferably 
numerous arid very dose to eacf5 other, elftw sepa- 
n-i 1 -^--' 5S or rserfe as a on 

■he sfrtches ace made o'keotiy aroraxf the oars ; . H<t- 
fhemxsre. since the v-a.ivslar etrooiere is sspendeof 
fogsihei v>itn ( .serais k - the sSisches, S maaa as 

, s) * ^ 

1e c->' meld 

i;xj the base of the valvyiar structure on iha fr&me. At 
this leva;, the oars ■ 1 are imbeoded in the coupling line 
of m valvular sfrueture 14 This rt»lding also ixmceros 
the Internai covo 9, « 5 v the coupiing 

4 s ^ «i -sir shx( ( m\ ? 

to 4 mm As med:"5ne<i sDove, this Is intended in order 
to exveu, ^ rogn -jtafc of H t for«ew ih-- 

S.1WV.S ) i i S si 1 



to its exoar« 



\'«^ s ^ "S "S 

inwml cwar previously fwed on the torn length of the 

. f ^ ^ <. ernrscos 

oono;:fn;es shcaelore a SiirAine ;>o svhscn any type of ths 
(.<ta structure he mora easily sewed, mofdsd or 
gluad. Because H is a stucturs wltfi a ters« surface and 
which is not mvsivao In -he tnovemariis r>f tae valvatar 
tjssue du < ' - * -i ~ ^> t-f r 

ftxise easily faafeneel tt> the iritesna! sudace of ffrs 



s 



aOiii 



ifeci by 



tax c t 1 r , - 1 5 

of the Intercrossing bars ■ i in tact, the festeniog of the 
interna! cover f 9 on ax; sig-sar; x;es marie by the ;nts;; - 
cr os^a ng ba $ s. 
of blbod from Sba acMls afxsvx the iv tmmfe the coro- 
nary osfsa. it^esd, the dtood can find more space to 
-in* r,*c-fhe jh hensd 

of each trian gular space nxade by two interorosssng bars 

' i'* »' v on me 

extremities cart ba reinforced by various points of 
afuiciin^nf on venous, parfs el iha ifjierririi surf;x:e of 



the Ir 



interns 



a male: 



d by 



ng <:■ 



; velsi 



ad ft 



, . < < > t. 

tf»e Inside of tnA cyiindhc frame. In a premcred emborii- 
rtx:ftt f fx f!<3n;s, tl-is iritfr;?' i« <; ; xp;;iS);:iiri5 a a - time for 
the fa enlnci off jrs the com 

ireaa.xiixnkiriss:;, : , , f ,o n< 

1 - •< s ^ ii c> 

thebalio-x! inflation. 



it be: 



after having b 



mainly the 
the 



rathe? 



.id p 



msee! ; 



eri 



it 



famo artery 

ft-vj^o,/ s commoniyusedtopes 
* in mi m - t> F (5,1 n m) c 

even a is F {S,? t s ;iso da aocepta- 
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a artery should m ir>, be n\ >- ;>y a surgical xco 
risque. This would fee stili quite acceptable since She 
surgical set would be a very light act which could be 
darts by a surgeon &ith a simple local aoaasthesfa. .$ 
has to c s g - usod to cost 

& f tine m 

diameter), in ins a&domtnei aorta for the treatment of 

=. Im sumxa' t o« ' ' 1 1*-<> „fe Mi'Cv»ai 
of the sheath (M. 0. Pake. New Engi. J Med. 
1994;331 ;1 729-34), 

ideally an IV should de al>ie > last s;xemi (Is of 
i*e years wit , > sss i« c 

v *!vt > A'hk*i v "• ' vj(sx x 

Nevertheless, ai , f it would test a 

east to yeas * wii be of 

great hsip for the imatf! , >aiienis 

A valvular structure according to the invention is 
made of a supple and feinfoseed liasae h has such 
a thickness of less to fee both thin to occupy as less as 
pos,«bfe apace < - r , ^ ! form of six: v pli- 
able sod atec svy„> io sterd tn« unceasing rneve- 
-v - i - f * 
' 5 1 1 % « e of moving 

< v * v tots 

aeSon o> ri «» \ - 1 . . too movement of the 
xood dudng sv « % vitf .out opposing anv 

significant resistance to the blood displacements. 

The material used for tse tissue, v&ich exhibits the 
above 

Da i W 1 \><. move- 

ments, at teas; when they are used to repair cardiac 
x x l xer-a u facts cs 

when they are used to repair s valve such as lh« mitral 
Ive*. x;s>a 5 i press- esc anges ai d 
n ve ants during hea toeats Aiso a me i 
Inceasing trystolo -diastolic movements ot the valvular 
t w v the rigid pa toftha 
v o -he most pessi- 

01 a msfS-tafo materia! tissue. 

ns i'. xv a o , - ' d - 

Psoporx.foi> sdavwth 

cafsts which aie com- 
monly used in bioprosmaisc suuxoaiiy implanted valves. 

Moreover, the >^iwSar pro^ttesfs: of the invention 
o not induce ' > ssgnrhcec* n>\ v ut m 
ood flow a e o foiotcgioa y su 

trat. 

fo % - xiS tormaton an 

ht ^ xt ? 

t^< s, t>t si it > ^ n > ^ 1<( , a 

for the vahaiar structure aod/or for the inteemi cover. 

j ifi x? hav« 
several types of designs ajtd shapes. Besides fsa 
n f % i 8. fexa-a^ss c 
a;-: a-xjexex:;; vawuPe se aoteiss according to me inven- 



tion ara shown on figures § to ti. ■aot>a«t:vaiy in the 
dosed (figures 3a, iOa. lie) and in tha opened state 
(figures '3b 10b, 1 ib) tofcw - that alva accord 
ing to the prest ; - ;a t satis ss, the fmr«s 

a Roe is s o a* igs 

To hssp initiating arte finatising the closure ot the 
vaivuiar Btrtfctum, few strengthersing airuts 14 are 
stigiXiy iitcS:ned iTcex i;x; -xaes to the upper part as cam- 
pared io the central asis X'X or tea structure, as shewn 
in figures 9a ar?ri So Aco:xdin.giy, a p;xt;xned mwe- 
nxsx of the vaivuiar w . . <. dunng tne ciosing and tne 
opening phasis is at d; dp k^tmti This paf- 
tssreo m>vet x 
type one. as suggested m Figures 9b and 10b by the 

?s areolar arrow. 

k <r 1 x - sixhociiixent 
- ! the vsivutaf sjrueturs m$ which 

also tnvo ves s 

iioas ,V-, J iodines pieats ere formed m Ore ■issraa to 
so x! lavement. As ustratac these tes 

have an eioiinahon * , - tda basis - tea upper part ' 

the tissue 14, Pieats are termed by fdding the tsssue or 
> ' •> xi x tdte a ■ c 

the nurtxier of tnose pieats are i j ^ and depend 
;x - - ? ' of the type of ^ate - 

aeotiu 

arxx-e describee; incerxxi st; saqtPening stmts. 

xsfx^e,iaef tart 
insiioed, would have the advantage to impart a repre- 
ss duofifcta movement and. accordiixriy. to avoid that the 
oiosure of the vatvular structure ends up to a hiupjady- 

1 - ' i 5< 

Asiofher shape of the veivuiar structure, as iiiue- 
irated on figutas i la and 1 to corrsphs-se four portions, 
as alternatively a main portion ;?3 and a more mnm por- 
tion 24. The main and the nsrrow pocfions ate facirsg 

! - i Soo h@s a fsosc^ux ^\ 

stx^pe. The main oo;Tons 23 ais iisxbie out wPh somo 
stigi)t figSdify arxf the more narrow poriioos 24 are com- 
■•••a pliant and move siippie asxi fokiat;ie Sn ihss variety oi 
destpx- - ' 

f i ~- i ) 

firmly applying each other their upper extremities, thus 
pattoJ&f embod 

■*$ tnmt needs fees fefds^e Jssue than in the previoos 
embodiments and the cfo.xxe of the vaivutar atfucture 
at tims oi early diastole does ;xa nave any terxlency so 
cetSansa towafPa the aortic annuais. 

AnotPer design fcs the vaivutar sli'ucture is a comtx- 

s:; nation of a s "o - shape fciiowed > a truncated 

This type of vatvular structure is longer that the 
>< - N v X* "n O'Xj 

theieioro out >a 
as frame, by 10 i< ----- ditxiricais nea? k 
iothe " - <<. 
conic shape; is the upper part of the vatvuiar structure, 
,£\ x a>:f -ft.y c' the xetetiic 
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hatttsa^foon 

can be inflates oniy in the cylindrical pad of thevalvufar 
structure, therefore wiffcut f'sk of stretching {he tron- 
eated contest par; of the upp$r diameter which is 
- a ffc than thai t tad ba oon 
The upper extremity of the cylindrical pah having 

5 v> no x ^ 

once donny < balloon inflation X the '\s t ' i of " 
< 5 d >n v e 

upper extremity of the valvular strucfoi s Ps et'smbly ree- 
Slneat raln-iorcxp souls are used m f , entoodiment to 
,t < m->x w ■> v , >. >V»ti \n\ ih 

out celfapssng and inverting inside ins m ventricle 
through! c i > t - d > > > 
lie pressure. 

Two different processes for impignifog a valve 

V.* 1* f - = > ' 

< a , a i n a unique baiioon cs the 

off 2a a 
IS =s to i >f with a two ha 5 

The !V positioning in the aortic ooifoe aocs its expan- 
sion ca^ be pad 

slantially cyllndocai baboon OOOOOOOcatheter 26 m She 
i< th *t^hnid.be. 

in preparation to its, Introduction by franscatansous 
mute in the femoral artery, ins iV in \ as illustrated in 
tlx xespecilveveiv ' ipta-sosd fo rt 

ximpied on the baiic 

view of the mono-ox :v -a on ihe comets btftoon ■ 
g a 2b 

The shaft 27i of the aallaon ciatafion catheter 25 is 
i p ,;2 or a 6 F (i .9 

mra) size. The bassoon id is mourned on the shait 2? 
between two xn ■ ~? oonprises 

a Somen £3 {figure 12h) as large as possiefo tor inflation 
- i - < xifraat to ai :we«s> .tod 

last Inflation and deflation, h has esse another lumen 29 
able to accept a sttfi guide wins 30. tor example 0.036 to 
0.038 inches (0,97 mm), to help the posiSeoing of the 
enplantabie valve xsib - 

The balloon ha::- to; exmspx a a to 4 cm length 
>. . s s , ^ssfbe are 

when eomptslefy doilatao &o thai if vwB foa abte to he 
places' inside the folded vafoe. which outside diameter 
ranges between about 4 nod 5 mm Theodore, me 
folded bailor •> p m an stas« 
diametsr of about S 5 to 3 mm 

Tiri baiio-on :s n;e a n-.ade =n a very ;n;n piastre 
rsatei a! " ng e >rnati 

5 to d of nofmast <:■■■- sn s.ixJ' a way to ;ama:n > 
huid and visible when aoina X-ray, 

v ->.xw sne t)a::<s>r: 3*6 3n to be n.d: \f, 
it c on "Stoaeceptfe 
be cabbie of expand fhe fotded vaharier sfrycttrrs 1* 
and the cornpraste;! Irame In the stanosed aortic oritica 
considoring thai alfhopgh tne aortic orifice 

stiff < i >. V f « \ )sto; 



n\ of die -ea>:: . t \ \ - 

This procedure is shown in Figures 13a to 13e. 
In oppos<!t : on fo tt;e ssKfinKjije oa;xl wr;ar : parfoun- 
a" „ x she iopianla 

iion), 

above the nomihai pressure. If possible up to burst if 
%hi i o"j\ ^a wthout 

detatariooa consequence a;xi wth tne aovsntage of 

expansion of an in-spiansabte vsive sho;id not burst In 

AO-Hid 'VO.C 

a risk of inconplete vaiy« and vwong post- 

* 3 a-y p. pressosx fiat* - herox>n= ;ns s, 
loon is inffetsd only up to the nominal pressure indicated 
by the maker wiih «ontn>i of this pressura during infla- 
tion with use of a manometer. Seen a relatively low 
pressure wouid tre ;;idh;rio;if alnc:r? poor to the IV posi- 
tioning is performed, an efficacious dllalafion of the 
i % - 1 a * \ f m v 
with a msximatiy Inflated baltoon for example f2h mm or 
IS5 ma? -n *!?<: 

vu! if iff sue ? s < \h< sjs r 

>g of the <fs 

rhe Indian i Oca in rmk 

in two steps, as follows 
This I st * 

sisfs n »ff oou on cathefs' 36 

aiorxj fiv r ^ . s ^' , "' v vonf 

jc -n ;-)o. a ^ 1 - 

acs tic vaiva t 2' using a regular balloon csthstsr. 
ascending i>, : - ^- , <\ , on 

*ff • •'s au-O" n 1 s< o - ^ - * , 

urn 13a) 3 > 

(figures f 3c h - d toaim»<f 

performed as iaau wtf) a battoon hawse, about ' n«m 

OS V> Sv - N > OX "S, 

abore 23 mm diameter so as so increase maximally the 
aortic orifice opsone befc;e :mp;aniat:on of the valve 
although the implantable valve is about 20 mm in diam- 
eter. This preliminary diiatsfion of the aortic orifice heips 
" ■>♦>»<■ t : ~^ ^ x oa-ooo >ssed 

nphs t , . , - ^ j " x f 
ao f iC Ci'hce a"d ass " ^ c* the aortic 

<< ve ' x i 
The balloon is deflated (figure 13a) astd polled back 
rfon; the wire oxide 30 ieh inside the ventneie. 

Owing to the markeci recoil of the stenosed valve 
sod also of the strong aortic snnutus, the :20 mm diam- 
ei:«f vasve is s the vatv rla 

e r>& tsatlh us. The pr^im - 

x v « s \K i - t v m st n allows 

^ easier ex? of the nee f ■< s 
sura haiiocsn inhasion which helps preventing damage, of 
the 3 <. s stmo&!e ot t fd „ aho ias-iitaex 1 
ro„a\ sx s.tionn 5 of the prostnorx t 

The second stay; corraspoixis to the msiianiahof? of 
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the vatve 13 as shown on Rgutes log » 131. The posi- 
tioning of the IV needs to be precise at a near 2 or 3 
<nti, psrtieuisriy as regard to the coronary ostiaS which 
s 1 ^ < fsonby tne 

vatos 15 mgures 1 3k and 1 3t) As mentioned above, this 
is for iAr performe-b ' the n of the ^ -or -;>f 

v - i - < ' 1 " , < n snd the pos 

tie h sfh< , , < ^ Mi-f 

iew seconds ( 1 5 to 20 sr. a whole at most} since during 
} p )f ax . < ( a „, 

tafned oniy very few seconds. 3. m 5) She aortic orifice is 

< Si < < Ht-K b* i ! ' ! 

output is zero (figure 13h). As for the prexiilsfation act 
! - % M x -> * 

than 5 or S s< j sod as soon as the 

M iuf < n has cieauy fcx:;um the ckssing and opening 
states o J the - s p ed 

bsck b t- v' in * a;xfa (figures 13: to 131). in ease the 

iV i< 1 !( 3\ 1 1 i 1 ,i > - . 

possible to pface again tee balloon inside the IV and to 
reinfiate ;t so as 5o rexraroe iha expansion of the IV 
s n$ s 1 i ! , a - - - 

those with an aortic stenosis. The contra: no icxtion to 
k n x ~ due to the ofd 
age o? the patients but stems roaNy from particular 
eases where the genera* status, of She patient weak too 
weak to allow smeary or because of associated patno- 
kn^cas tit ons Ap«; t x the tact that there is no need 
for a pxPmxary Pibtstiou, the procedure of the valve 
--xdytne wo* The bat - 
\ * s ... o diogly ?al< ng 

also into account the feci that it is necessary to ov«re§- 
£ "< ' \ x fx > m , N to t m a recoii phenomenon oi 
the anneies after baiioon deflation to help maintaining 

A Ot CSfSKtasmefii: 

However, the sbe of the expanded implantable 
vakm is around Pa to 30 mm In diameter, or wunttiqgpr, 
5 i - - 3 5 a ged A pre- 

liminary measurement of the annuxs wis bans to be 
performed or; the sxs-vxivoiar arxxeraphy and by 
echocardiography to determine tea optimal sate to 
choose. 

The IV can be used in the mitrat position, mainly in 
ease of mitral regurgitation, but aiso In case of mitral 
stenosis. Here again, the IV SO a; only described whan 

s„rxrj OM X x x s H }! v = 1 , xj 

repair or replacement The procedure is based on the 
.-mm o-xx ,s: c the vstve 

positioning is different, using Ihe iramxepfai route, as 
|J hu.vji N > -x x Cv er s< « 

in mitral sierxiels The N eke Is qolie larger than for the 
ac t>< osatsxaac 5S nmindiamete when 

e>?par;<fsfo os clsaby afotX'O In case of bra? mixes erne: 
■x *: c < x f a !h ivtM * b- 

capc-e>ie c cxcnpymg the nrsai ax-e A u My 
measurement ot the milrai snnotus performed to deter. 



nune the optioxi :",\-xn- \-r. s:re to shoots 
Slooe the introduction of the IV :s pebormed through a 
venous cms almost ax i t fenxxat vein 

.x ^ , ! (Qit >*-\ <' 

a the iV In es compressed presentation is not a drawback 
>xer; if tne O^ameter a m ss about 6 or 7 * \ * * 
She o on- t x 

etscowntered m the anrfic pool-on does not exist here 
which lrie;elore makes the proosbure easier to be per- 
t$ fotmed 

Fioaiiy ihe IV can be used to repiecs the tricuspid 

t Pi •< ~ xf insoffictency This pro- 

cebrise Is simple to caPonx ^ e- ;8 positioning of the 
IV x made by tne veneris mure, rising ft a? shortest way 
?§ Id get m - s , m t ; . , v. 

'^f- I * X s x X x x-s ^ 

during the procedure. A large smpPmtabk; valx'e be 

1 even o „~ 
tax;ause the bicuspid anouius it; often n-K5rK<xily dilate<5 
in bicuspid insoh^iency. Hera also as x the mitral peel - 
feoo the co npr £>xx< tv 

position because of the veneris fours used . 

Furthermore, it has to be noted thai the tv e&ft he 
rx used aiso as a first stex In the treatment of patients who 

3 5 X * > - X , x X 

m oi e latet o i 

sP&mtm-to t < failure The 

i V proeedu e can he usee H 8w>s«jy 

aa tor bx parxxs x weak genera! condition expecang 
Sheen m 5 . wfo that swing weete or months 
a&sr the IV procetiure in such a way that they can be 
treatao by open heart surgery later on to the same vein, 
the SV procedure can be used as a bridge towards eur- 

xr gsca! naive repiaxxxau or reps!: in the nmienis win; a 
prcxx.xxiy atteraci camxc foncflon that can imgrove 
sacc;;xlarlly owing to the rxnxxlynanfsc impirivement 
resuitinp from the correction of the initial valvular dis- 
ease by the IV impianPttion 

■x, Another technique for :ns;ia;v!afio?5 ot an aortic 
velve by transcutaneous c - tw ba 

toons catheter. 

A s x^ x t at; is . 

, 1 a N x x ( 5 ^ 

-a; Two -Pel icons 36 and 26' are bxxi on a unique cath- 
eter strap ;??', aaid baiiaons beer! sef;aiatad by oniy 1 or 

2 can iete< 0 < t 

xu > x - , x j ai 4 Tl 

i 1 , , < . in 3fir:;i ft xo<M 0 airm* 

es at scabpping * stenossd aortic orifice x - piia- 
faton thx text txitiooh .r u. rv^srtiiuxxf an the sort;! 
side, above the second balloon 26' which is positioned 
on the left ventricie side. The second baiicxn Pg - sanies 
the expandable valve is which Is oi the type above 

;«>' <tesa®s$a made of a secoixf Same id' an;; a vuixbe 
struct a t atta * fterence 

is that the sPd second frame does not need to be as 
shorts i i sfi stom x wet "a r ^ 
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t i does not t sk damaging 

f , A f ^ 

This enlarges the choice for making a vatojSat 

SfektOiUfS Without i Sv'i glOfSCS IW !t!««:Cfo(7 condi- 

ctu 14 

capafote to ot opening and closing treaty m the 
t i- aged by a 

balloon toba'son 

Z - ^ ^ c ~ "■ ' - ■ oh to be 

e;s.m=bia msiitimg without any damage to a Strong 
pressure hihanon m m« • • ;. m ■• h ■■■} eaiioom 

I is s aft 5 s *' 

ter 40 comprises two lumens for successive and sepa- 
rate inflation of each balloon, indeed, an additional 
>r< > 'at a o C n o 

the shaft arid obliges to enlarge the shaft Howe/er. th«§ 
enlargement of She shaft stops at the leva; of the first 
s-a - - ~ \ - < \ v nnyotte 

v ) t t oai;oon 28'. s 

the level of the IV which fs the tnggest part of toe device 

Another advantage of this two parts IV with a two- 
feaiicens catheter is that each set of implantable valve 
and baitoen has. a waiter external diameter sines each 
element to h, - is 
anatfei than s : - ; hen This allows 

obtaining more easily a hnat device with an external 
diameter 14 F, 

Thefirst balloon is sufficient;)* strong to awod burst- 
ins «*en at a very high pressure inflation. This first bai ■ 

t < e'lafed posit -> 
prior to its introduction by the strong frame which is 

h i i in »k V«tviJ - "OlO 

we and shape of said frame is comparable to what has 
been , \ - p:i5v=oos:\' but men frame is oefculated 
aha re tumbe a x o diamete r 
ti > v etna ; ' 
make sure that: :t will resist :he recoil of the dialed valve 
and mat i , n 1 
the native aortic valve. 

Fhe esse alioon doss m$i i 
as ihe firs; one ash murefore, can be thinner taking 
fees room and being easier to expand with a tower pres- 
sure tor baiioon inflation Th:s second balloon 26' is 
mounted in ihe v&ve «setf which, as in the preceding 
eescr ptc v " - ' \ i> 'ho wdvufar 

si; uoiuse and car;; valvular structure 

Also, the second frame "0 does not need to be as 
strong as the first one. This frame can he slightly 
shorter, 'SO mm instead of :S mm, and its oars can be 
thrnon •* s ^ u^' J 

surface a oi roug N ' v ^ >n on the firs 

frame when impended The bars nray aiso nave some 
^o-sKs to %s test trams 

The vatwtef ehu-ctore is arched on said second 
frame and sxpareferi by a reialivsiy iow pressors in the 



second batisron catted hereaftss- the IV balloon, it dees 
not need to be as strong as in the prscedirto case (IV In 
ps x ano <, v - a' ^ k ^ ^ 
iharefcre, it takes toss roan> and it has teas risk to be 
$ dan age * t >sion 

This teonnqoe Is shown an figuf&a ISa to ISf 
One of the proems Levant to the IV implantation 
procedure as c > V »i ana part, 

is the exoansicn at - same time by trie same bsllooo 
s;; ' i st o>< o L •>*• ' < ' > \ v > ,re 

^ ^ 1 ■> 1 St V . . 

rjffucfora is a ratatwe weak am that couid be rlamag-Kt 
when squeezed by the snsiafed balloon. 

> t < 5 X v ( . " o 

is- tntA'O! > . \ , , v. d - *- f 

ition is s o f ^ f •> 

second step (figures tod-ISe} ocsreapimcis to the 

en a*oansion and me posiflonine of the velvaiar structure 
;4 if-anie ?be iran;a t0 : using, -he second t>aiSoofr 26\ 
"hs j tfw sec- 

onds because, in ftte time interval between the two 
steps, r N ;s a to-ai so--! \ >idsthe left 

es .'o-t ,^ ^ ^n( v & <^n s^ ^^ 

not be fer.ed lor mors than a few heart beats., i e. a few 
seconds, without inducing a massive pulmonary 
oedema and a drop to ;rero of me cardiac output. 
The advantage of this two steps procedure would 

ss betoaflow exp5insiona'-<.;c • 

«uh talk 3ft 
oalioon 2$' without fiskins damaging the valvular sttue- 
fore '1 *fhie 
tight pressure mfiafion, 
ss ' ^ f > t 

valve is performed as an inrfial step of fhe procedure to 
prepare the distorted valve to tacitata the following 
steps: 

1/ posfk ^ Jtheter 40 witt 

> first, ecu on:: 2S wrifi trni humi) -ii fbrr ievei of the 
aortic annytus Sa. fee second iv nail eon 26' being 
■nsrdetf N ) itjii 

4* (Figu?e 1Sa); 

c<jmp--assion of the stenoced aortic valve i\ 2' 
vifb \ , ' , - - i . 

<v m a c d N< >' ' 

■>-<t^ vuptelhr; pare the IV 

an insertion -figure ISP) infietmr! tests few secsnde 
t- % > fN the powerfol 

\ sss e 

3/ an immediate speedy deflation of said first bai- 
ss < ?6 \ » ' 

26 .shear. enrst «aaie ig 

wa >g st Khed c 

ahhiib;;' 40 < mjlfss;; back * ^o-i^n thr; iV t>iUica3ri 
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26' inside !he pfemos.isly expanded some 26 (flgufe 
15c :n whicb the frame 5 0" « pattisSy drawn for dah 
sty purpose): 

4/ immediately after demo, wsi positioned, me 5V 
f> s >p; * 

(figure 15c}: 

5/ when the , is Is Piosseo inside * , trams 



; aed In thm this vnlvnls! structure and/or the interna: 
cover are coated a ere incorporated with an artii- 
thrombic substance. 

A p^nefe valve according to claim 2. character- 
sod in that said valvular structure (U) csvero the 
< > terra* surface oft ^ •> 



a vdioi: 



devlo 



a pulled out of the 
is of the femorsi artery pune- 



patlent to obtain t 
tore hole. 

The total duration of the success steps, particularly 
j't t(f>- 1 <. i t« * a o r\ 

lime during which the trows « expanded whereas the 
vaive has not yet been positioned and expanded, is 
x "C" v ^ \ > ' ' 1 
u fat d * j 



lor materx 



it the :; 



* re mes- 

u;hof T^sseanslso 
j nstaniane- 
ousjy a strong MSation of deflation pressure 

t » A vaive prosthesis tor implantation in a body cban- 
! t! , :oS!spab!eva!v las 

structure {14), and an expandable frame (10, to) 
on which said valvular structure (U) fa mou; aec 
said vsivi i t ax»ed of a 

- - ^ taxis =, vi 

fcfo«xJ< ihe valvular tissue being sufficiently supple 
and resistant to allow said valvular structure m 4) to 
b deform Jtwna xiardssdetoa >pened slate 
to allow a bps j - : s nflteVslvu 
ii a \ ^ - a ' , * 
sue forms a continuous surface and is c; >\ .\ * 
ymdlng means loireed or incorporated within said 
joi i t which 

indues said valvular structure (14) to follow a pat 
temed movement In a. expansion so its opansd 
state and " its tun-ano bach to as closer? state, pro- 
vrd ' } therefore a structure suliicmntiy doit to 
vmi aversion, 

2. A prosthetic vaive according to 

serf i that s d xd cove 1 * 3«pt« * i 1 
vafvoiar stmctore {14} and placed between said val- 
vular structure II 4} and the internal wall or the 
sti nature of the t ams (50) to pnmem any nssssoe 
v- the oody 3 structure 

3. A pros > /: eiwaefer- 

x t!d >\ i < iU „ < * 

internal cover ■ .9} are ail of a piece 

4. A prosthetic valve according to daim 2, character- 



ieroed in that said valvular saocluie tH) has a sua- 
starihaiiy nnueatad hyporhoinidai irhapo m a,, 
opened sfate, 

?, v -v o eceed rt§ 

c'?^s c- f o«d cjv o •'g t^eens 

con-ipsi; 

upper , (;6) of tne valvuiar structure * 

via i^ t > !>> ' 

of the vatvutar structure ( :4). fns curvature of oald 
Siding means fc-eing sonsavo towards oairs upper 
aslreniily no) to ii-apaid -in neiiCo;dai ;-n»ve;nauS to 

centra; a>:;a (XX ) at die valvular structure (14) 

B. A prosthssttc valve o 

te 8, charaaer«sd in that said guiding means are 
c a')!tt>a " 7} in plans n , a o the centod axia 
{XX} from the basis ( 15) to the ufjper extremity (IS) 
of the valvular stmctufa (14). 

§, Aprosthet J >?orS,Ohafad- 

tertsed that said eradma raeans coirtpnae pleats 
emending from ins hasis (-itts of tne valvular stroc- 

fructo 

10. A prosaic valve according so ciaim 7 or 8, chseac- 
iimz&i In ttiai said guiding means comprise 
ot («y«\ 

formed from fhicksned ^onss or incorporated strips 
of sfiffemnfj material 

11. A prosthetic valve scaxding to anyone of cfalms 1 
to 6. characterised in that said stiffened acnes are 

c ^ t ( 'A 



XX*) oftbevaivi 
« f'9& pai'ts (24 



;ti 



ntbaf saidguld- 
m according to 



i i . chars; 



:. A prosthetic vat 
'sees in that each of said man parts {23} occupies 
approximately one thlro of the or K • ^ of 
upper part of the valvular structure rm when this 
iistfgf is in its open position. 



14 



27 



: 0 850 607 A1 



11 or 12 

to 13, chaiocleaiied in it-^t said vei'vida; assue -s 



trams (26'} teeing, a pad of a prosthetic vaive (13) 
according to an/ on® of the pmcee&nc; claims, 
each frame squeezed on each of me two balloons 



Toffem-'' of Daororm'. or made of biotogmai arterial 
as pencardium. porcine i^im and the like 

IS, Apmsthe to anyone of claims 1 

(14) is fastened to the frame (to; by' se\m';o : oy 
n t , u << a > > 



0(14). 



g to anyone of claims 1 
to 15, chamonmsed t 1i < , frame < 
expandable from a sfee of the order of 4 to S Mm- 
Bi&% » a sure of 20 tt> 35 am: in bioma-er. 



17'. A piXJott'iOtic waive according to anyone of claims 1 
to 15, characisdzsd in mat ca;0 frame {10}, in »ts 
firm expanded frame, has a height of approximately 
between 03 and IS mm m;0 In as tatty compressed 



13, A orosmeac valve according to anyone of claims i 



> f a-, > 



pj * 3 oath ^s of eao-js 1 

to i a character feed in that said frame {10} is a foid- 



<i in that me sl.re and tneomimoer of the dam are 



s.aao tmr-v . m; -. its expanded state a 
smallest voiome when - > v {10} is in i 



3j Ao>oo - m vC 1 

to 20 ctemctenaed in that the frame (10) Has a con- 



according to anyone o? claims i 
b:a matafimmmmeiiOfGeou- 
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FIG_4b 
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